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The following is part one of a series on 
building a 60mm mortar patterned after the 
type used by the U.S.in WWII. This same de- 
sign with minor alterations, is still in 
production and standard issue in most NATO 
countries. The complete setup weighs about 
AO pounds and breaks down into three sec- 
tions; baseplate,bipod and barrel. This al- 
lows for quick setup/takedown and easy 
transport. The mortar bombs, either high 
explosive or smoke type, weigh just under 
3 lbs. each. The 60mm mortar is the cheap- 
est and simplest method available for a 
two or three man squad to inflict artillery 
level damage to fixed targets at ranges of 
300 yards to % mile or more. Although the 
design specs presented can be altered for 
use in producing an 81mm mortar, the in- 
creased weight required limits the larger 
unit to use aS a vehicle mounted weapon.For 
reasons of mobility, we will concentrate on 
the 60mm unit. 


Once Fired 


60MM Inert 
Mortar Rounds 





Practice Bombs 

60mm practice rounds are available from 
S and R Company, RD 2 Box 71, Arkport, NY 
14807. Price is$6.00 each plus shipping 
charges (3 1bs.each). Practice rounds were 
identical to live ammo except that they 
carried a small smoke charge instead of an 
explosive. They were used for target prac- 
tice only. 

The examples from S and R have been 
“demilled" by unscrewing the nosepiece and 
drilling a 7/16" diameter hole through the 
fuse assembly. The nose pieces are included 
although impact has smashed the plunger in- 
to a permanently "fired" position. These 
rounds look as if they have been in storage 
on the ocean floor since WWII. They are 
heavily caked in rust, although they don't 
look too bad after a good bath in naval 
jelly (rust remover). The fuse bodies and 
brass primer units are firmly corroded in 
place. These rounds are not as hopeless as 
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they sound. The bodies and tail sections 
are in good shape and one would be hard 
pressed to copy them for the price of $6. 
The fuse and base assemblies could be ei- 
ther drilled and threaded to accept repair 
sections or drilled and chiseled out en- 
tirely, to be replaced with new units.Even 
if you intend to produce all of your own 
rounds from scratch, I suggest you obtaina 
couple of these practice bombs for refer- 
ence. I doubt if they will be available for 
long, and they are the only examples I've 
seen for sale at less than collector's 
prices of $20 or more. 





a 60 mm mortar 
and ammunition 


PRB Département Défense 
av. de Tervueren 168 - B 1150 Bruxelles 


- Belgium 


The 60mm mortar round consists of three 
main sections. 1) An aluminum plunger hous- 
ing w/ plunger and firing pin that 
screws into the main fuse body, also of 
aluminum. 2) A forged steel body threaded 
at the front to accept the plunger/fuse as- 
sembly and at the rear for attachment of 
the tail assembly. 3) A tail assembly con- 
sisting of a machined tube, closed and 
threaded at the front to fit the body, and 
threaded at the rear for the brass primer 
unit. The tube is hollow and carries the 
launching charge. The bomb is stabilized in 
flight by four sets of stamped steel fins 
that are spot welded to the outside of the 
tube. A stamped steel ring with spring 
clips is fitted around the front of the 
tail. These clips are intended to hold sec- 
ondary sheets or bags of propellant for in- 
creasing the range of the round. 

The following dimensions will allow you 
to copy all components of the 60mm bomb de- 
sign. 


Reprinted from Army FM 23-85 


GENERAL. The 60-mm mortar fires complete, semifixed rounds of am- 
munition. The rounds are “complete” since each round comes packed in an 
individual container, complete with its fuze and propellent charge. The rounds 
are “semifixed” since part of the propellent charge may be removed to vary 
the range. 

All rounds are provided with stabilizing fins which make the round stable in 
Hight and cause it to strike fuze end first, even though it is fired from a smooth- 
bore weapon. 

Each round (except the training projectile) has a propelling charge consisting 
of an ignition cartridge in the base of the fin assembly and four propellent 
increments (bundles of sheet powder) which are fitted between the blades of 
the fin. Each increment is called a charge. To prepare a round for firing with 
a certain charge, those increments not needed are removed from the shell. 

Ammunition allowances for training are found in T/A 23-100. 

DESCRIPTION AND CHARACTERISTICS, Description and characteristics 
of the principal classes of 60-mm mortar ammunition are: 

High Explosive (HE), M49A2 (fig. 8). 

Weight—3.00 pounds. 

Color—Olive drab with yellow markings. 

Fille-—TNT bursting charge. 

Fuze—M52 super-quick fuze. 

Range—2,000 yards. 

Used for fragmentation and casualty effect against personnel. 


Tail Assembly- 
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Clip/Collar cate 





Fin Pattern (make 4) 























CALIBER OF MORTAR 


TYPE OF FILLER 
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AMMUNITION 
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M52 FUZE. General. This standard fuze, (fig. 12), a super-quick type, is 
identified by PDF (point detonating fuze) M52 stamped on the body. This fuze 
is designed to function before any penetration occurs, permitting the maximum 
surface effect of fragmentation of the shell. For use in the field, it is issued 
assembled to the shell as a part of the complete round. To prepare for firing 
it is only necessary to remove the safety wire. 


Safety features. This fuze is classified as bore-safe. It is equipped with safety 
devices that keep the bursting charge from exploding while the shell is in the 
barrel—even should the primer or detonator malfunction. 

A safety wire passes through the body of the fuze and the set-back pin, 
thereby locking all movable parts in their original safe position. Pull the safety 
wire just before firing (fig. 12). If a round is fired without pulling the safety 
wire, it may or may not explode upon impact. The safety wire is designed to 
lock the set-back pin in place only during normal handling of the round before 
firing. 

The set-back pin, held in place by the safety wire, in turn locks ‘the safety 
pin in position, The set-back pin is supported by a spring and is positioned in 
a recess of the safety pin. Until the set-back pin moves out of this recess the 
safety pin is locked in the body of the fuze. 


The safety pin, held in place by the set-back pin, is the main locking device 
of the fuze. It holds the slider (which contains the primer and detonator) in 
its retracted position and prevents premature alinement of the various clements 
of the powder train. 


Functioning, The fuze is not armed until the primer and slider detonator are 
alined with the firing pin and booster lead. The first step in the arming of the 
fuze ts the removal of the safety wire just before firing. The shell, when in- 
serted in the barrel, slides down until the primer of the ignition cartridge strikes 
the firing pin of the mortar, The combined forces of the shell striking the breech 
of the mortar and the blow delivered to the shell by the propelling charge 
gases cause the inertia of the set-back pin to overcome the resistance of the set- 
back pin spring. This permits the set-back pin to move toward the base of the 
fuze (fig. 12). This movement withdraws the shank of the setback pin from 
the recess of the safety pin. The safety pin, now being released by the set-back 
pin, is thrown outward by the action of the safety pin spring, but is prevented 
from leaving the fuze by striking and bearing against the bore of the mortar. 
At this time, the safety pin has not moved far enough to disengage the slider, 
and the slider remains locked in its unarmed position. 


When the shell leaves the muzzle and the safety pin no longer rides against 
the bore, the pin and spring fly out of the fuze, thereby releasing the slider. 
Under the action of the slider spring, the slider is forced to the opposite end of 
its chamber. The slider locking pin, pressed upward by its spring and guided 
by a groove in the lower surface of the slider, is lined up with a recess in the 
slider, The spring forces it into the recess, locking the slider in position and 
completing the alinement of the powder train. At this time, the fuze is com- 
pletely armed. 
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FIGURE 12. WORKING PARTS OF M52 FUZE 
When the shell hits the ground, the striker is compressed and drives the fir- 
ing pin into the primer of the slider detonator. The flash from the primer 
ignites the detonator, which in turn explodes the booster lead and the booster. 
The explosion of the booster detonates the TNT filler in the body of the shell. 
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60mm Mortar Shell Body Forged Steel 


60mm Mortar Shell (Full Size) 
PMA 25 


Continued Next Issue 


60mm Mortar 
part 2 BY CLYDE BARROW 


NOTE: Please make the following cor- 
rections on pp.23 and 25 of Vol.2/Issue L 
PP. 23- Clip collar assembly ID is .95" 

(not .095"). 

- The third row of vent holes in 
the tail body tube is 1.1" from the base 
(not 1.0"). 

PP. 25 ~ Diameter of shell mouth is 1.4"TpD 

- Inside threads on the mouth of 
the shell are 14"xl2 threads per inch 
(not l4yxll1 TPI). 

- Body OD at the base is 
shown). 


-95" (not 


~ Inside radius of the Bourrelet 
section is .9" (not 1.0"). Wall thickness 
in this section should be held to .23" 
min./.28" max. 


The info presented in part one of this 
article (Vol II, No.1) was based on meas- 
urements taken from a 60 mm practice 
round. I have since obtained copies of 
government machinist drawings for the 60 
mm round. This material was de-classified 
after WW II, so PMA is free to reprint it 
The set of copies was both incomplete and 
illegible in several spots. I've drawn 


Notes on Filler and Booster Charge: 


TNT (Trinitrotoluene) is produced from 
toluene,sulfuric acid, and nitric acid. 
It is a powerful high explosive with a 
velocity of detonation of about 21,000 
feet per second. It is well suited for 
steel cutting, concrete breaching, and 
general demolition. 

TNT is relatively insensitive to shock. 
lt will not detonate on the strike of a 
single rifle bullet, but may do so under 
sustained machinegun or rifle fire. 

TNT may vary in color trom a pale yellow 
to an orange. Its color is influenced by 
time and by the purity of the explosive. 
TNT is crystalline and is issued in 
pressed form. It can be steam melted. It 
burns at 266° F. Small quantities (up to 
1 pound) of it may be burned in open 
areas without fear of detonation. 
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the missing pieces with estimated dimen- 
Sions. Included are several notes to clar- 


ify unreadable items. 

Readers familiar with working from 
blueprints should have no trouble.If your 
needs are for a more simplified set of di- 
mensions, the chart on page seven of is- 
sue one can be used. Round off the four 
place decimal numbers to simple fractions. 


Example: The plans specify the fuze 
body length as 1.77"-.02" long. The en- 
gineer has allowed the finished length to 
vary from 1.77" (max)to 1.75"(min). You 
may find it appropriate to simply list 
the finished length as 1.75" or even 1-3/4" 


I've devoted a great deal of space to 
this material because the information can 
be applied to a variety of other weapons 
projects. 


Example: Compare the specs for the 
rough shell castings and forging (pg.58) 
with the dimensions of the finished shell 
(pg.59). Note that the dimensions for the 
shell interior must be correct after cast 
ing or forging, as no further machine 
work is done inside the shell. On the oth- 
er hand, all exterior surfaces are cast 
or forged oversized to allow for final 
shaping on a lathe. The relationsip of 
the rough and finished measurements can 
be used as a guideline when designing 
molds, cores and forging tools for simi- 
lar projects. 





TNT is toxic; TNT dust should not be in- 
haled in quantity or allowed to contact 
the skin excessively. The gases produced 
by an explosion of TNT are poisonous. 


Tetry] 


Tetryl (trinitrophenylmethy Ini tramine) 
is a fine, yellow crystalline which is 
more powerful than TNT. Pure tetryl is 
too shocksensitive to be used as a dem- 
olition explosive; however, when smal] 
quantities are compressed into pellet 
form it is perfectly safe. Tetryl boos- 
ter pellets are commonly used in burst- 
ing projectiles to assure the detonation 
of a less sensitive filler explosive. 
Tetryl is also compounded with TNT to 
form the demolition explosive tetryol. 
Tetryl is practically nonhygroscopic 
and is insoluable.Tetryl will detonate 
if exposed to a temperature of 500° F. 











SHELL BODIES - STEEL GRADES 
Type A-Forging-WD 55-1 carbon 0. 18- .028% 
Type B-Rolled Plate -WD 1020 Steel 

Type D-Casting-Cast Steel 

Type F-Stamped and Drawn Plate 

Type G-Stamping-WD 1010 Steel 


AA - Casting Shell Bodies 


Most small shops will not be able to 
produce steel castings, and will have to 
use gray iron, brass or an aluminum alloy. 
Iron is prefered, but most home foundries 
are set to pour brass and aluminum only. 
One furnace capable of melting iron is 
featured on pg.73 of this issue. Use of 
alternate shell body materials will re- 
quire slight adjustments in dimensions 
to maintain proper weight, shell capaci- 
ty and wall strength. 


B - Forging Shell Bodies 
The above furnace (pg.73)will also be 
sufficient to allow hot forging. Refer to 
Vol II, No.1 for info on shell forging in 
the small shop. The 60mm shell is similar 
to the 81 mm shell shown. 


CC - Dieforming Shell Bodies 

The info for dieforming shell bodies 
was not included in set of drawings. In 
general, body halves are pressed from 
flat pieces of sheet steel. The completed 
halves are joined by welding as outlined 
on page 59. As with the other types of 
shell production, al] interior dimensions 
should be correct after pressing. After 
welding the outside is machined to the 
specs on page 59. 
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The mortar barrel is constructed from 
2.75 OD-2.375 ID steel seamless mechani- 
cal tubing. Manufacturing tolerances re- 
quire tubing ID to be honed to .005"/.010" 
oversized (2.380"+.005"). It is there- 
fore critical that finished shell bodies 
(including painting and marking) are able 
to slip through a 2.364" max ID ring 
gage. Max OD of completed tail assembly 
is 2.375"-.005", 
EE - Thread Cuttin 

The following sizes of taps and dies 
are needed to complete the 60mm mortar 
round. Items marked NF (National Fine)are 
available from most auto supply or hard- 
ware stores. Those marked NS (non-stand- 
ard)are special sizes that must be ob- 
tained from tool suppliers like B-Square 
Co. (see Yol II,No.1, pg.13) or Field 
Tool Supply Co., 2350 N.Seeley Ave., 
Chicago, ILLINOIS 60647. 


















If you are limited to the use of 
Standard NF taps and dies, convert the NS 
sizes to their NF equivilant as shown in 
the chart. 


Standard Taps/Dies: 


1-1/2x12 NF -available locally 
5/16 x24 NF - ‘ . 
1/4 x28 NF - 


Special Tap/Dies: 

T-178x20 (NS) or use 1-1/8x12 NF 
9/16 x24 (NS) " "9/16 x18 NF 
(NS) " 3/4 x16 NF 



































































In lieu of taps/dies, all thread cut- 
ting, (except in the three small holes in 
the fuze body) can be done on a thread 
cutting lathe. 














FF - Machinin 
Almost all remaining machine work, in- 
cluding all small parts, can be done on a 
metal cutting lathe. All holes can be 
drilled with a drill press. A rotary in- 
dexing table for the drill press is not 
essential, but it simplifies locating the 
various holes in the fuze body in proper 
relation to each other. (90° and 40° from 
reference lines). 
e only flat machining required is 
slotting and milling a flat on the slider 
assembly. This can also be done w/a file 
or hand grinder or by clamping the piece 
in a horizontal feed unit on a drill 
press. The work is fed into a grinding 
stone mounted in the drill's chuck. 
Note that various parts can be made 
from aluminum, zinc, brass or steel, de- 
pending upon availability. 
Spring making is a complex process. 
Appropriate springs should be obtained 
read i iability. 







































































e 
Punch and die info for stamping out 
and forming the striker and booster cup 
will be covered in Vol II, No.3 & 4.These 
parts can also be machined from solid 
stock or from tube and flat stock as, shown, 
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Praduction of die casting molds for 
the fuze body and head assemblies are be- 
yond the scope of the small shop. These 

pieces can be produced as oversized sand 
castings machined to finished size. 
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NOTES.- 
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G~ IF MANUFACTURER OF CASTING 13 ALSO MANUFACTURER OF THE SHELL ; DIMENSIONS OF CASTING | 75 | 20 | 83 | 
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S.29~-.06 < oy 


. 4.56-04—_—__- 
-—___——.3. $7.5 +.020—- 


YIELO STRENGTH NOT LESS THAN 35,000 LBS, PER SR. IN. 
ELONGATION IN 2 INCHES NOT LESS THAN [5% 
REPUCTION OF AREA. NOT LESS THAN GO% 


SEE NOTE BB-PAGES7 
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FORGING, SHELL, 75-20-85A/ MAX. WEIGHT OF FORGING © 3.23 465 
wih babe. 


NOTES? 
4. DNCERLINED DIMENSIONS ARE FINISHED SIZES ID VE 
BUBSEQUENTLY MACHINED: a AND WILL. NOT BE 


&. BOT AND DASH LINES REPRESENT FINISHER SHELL. FORGING FOR SHELL,HLE. 
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i 
AND CLITSIDE. SURFAC: ANY PONT, .OF WHEN MEASURING 
ECCENTRICITY BY MEANS OF A DIAL INDICATOR, THE TOTAL READING A IMSQ0AL 
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DB. (RMF AL TURER OF FORGING 13 ALSO MANUFACTURER OF TRE SHELL ; DIMBENWSIONS 


CF FORGING MAY BE VARIED TO GIVE ALLOWANCES POR MACHINING AS 75 O| 85 
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Note: Refer to general info on M52 Fuze, Volume Two,sssue #1,pg.24. The 
info is reprinted from Army FM-23-85. To avoid confusion, use oly the lower illustra- 
tion when determining the relationship of the various Fuze components. The Army drafts 
man apparently flipped over the negative on the top illustration, resulting in an in- 

side out drawing. (The Safety Pin, Spring and Setback Pin are on the wrong side.) 

Note also that the Safety Wire on the lower drawing is installed from the wrong side. 

(It's a wonder we won the war!) 
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1. Prior to Fuze assembly, press the this version, (pg.63) is a GUIDE PIN ONLY. 
Tetry] Booster Lead into position through The Slider is held in proper firing posi- 
the bottom of the Fuze Body. tion by the Slider Spring ONLY. 

2. Press the Primer/Detonator, green side °- Insert Slider, aligning the slot on 

















up, into the hole in the top of the S1i- the bottom with the Slider Guide Pin. In- 
der Assembly. stall Slider Spring and Slider Plug. 

3. Insert Safety Pin and Spring into Fuze 6. Apply permatex to the threads on both 
Body. Hold them in position until the the Striker Head and the Booster Cup. 
Setback Pin, Spring, and Plug can be in- Screw both assemblies tightly into place 
stalled, locking the Safety Pin in place. on the Fuze Body. 

The Setback Pin should be inserted with 7. Remove Closing Plug from loaded Shell 
its hole aligned with the Safety Wire Body. 

Hole. Install the Safety Wire at this 8. Apply permatex to the external Fuze 
time. Body threads and screw Fuze Assembly 

4. Install the Slider Guide Pin through tightly into place w/Fuze Wrench.Staking 


Fuze in place is optional. 






the bottom of the Fuze Body. Note that 
6G PMA 






cngyr. W/FUZE PD MSZAI 
THEN FAME SMNITIOW COP NOMRER (MCLCOINE WITTHES OF BITIBOL OF Pop stmupeiaes HELL HE [It SAZ WEUZE PO MSA 
SZLVBLY BVO PIRKING DIAGRAM 


LOBE S ft FA Yb Oo STENCIL Ae 











SECUME BY COATING THREADS OF FIN 
Bnd SCMEWING FIN FIOMEY Ameen (MEEKINE DIMGEALL 
ws v7 fata! 
RED ENO OF CARTRIOGE TO BE pace mv 
PLACED MEXT TO PRIMER LIT ERN ATIVE IF NOTENES PE PRESENT FIN 
MABIIC VAT AI A MAY BE SCREWED IN FIRMLY AND SECUPE, 
PALI NGS ITO BOSH BNE NOTE MEE. 


T3/t 2SI 


SECUPE BY CORTING FULE THPEAQS WOT PETTRAN CEMENT 
ANDO SCREW FUCZESYFIRMILY PRULE WHET 


2-49 . 
oe AS SEITE © ALTERMATIVE LE MVOTCAES ARE ESET, FUE E POTN AEF Me. 
BOOY MAY BE SCHERED (1) FTRHLY AMO GET OPED BY STAN INT 


SLCTION AA TO GL ACEP TRELE THIS BSSEPIBLY PWUSIT- 
CPEELY LNEER RLIGNPIENT GBCE. pone gi C wore. 


(Qi) RLTERNETWE - LUTE POW T DETONATING, MB8 AIL WT #43 £85) ORE 73-/-199 
©) WAEN MSTA PURE 1S LEO, Ho -EDO LAS | SAE L, EMP I 
CHARGE, BURSTING [TNT] 








(8) SOUR KF, LEUIRED WEIGHT 13 THAT OF EE TOTAL WEIGNT, UNFUZED 
PLUG, CLOSING 


F) RL TERMETT VE ~ EMME, C SMN-E-98 
QI WEIGHT” SHOmN KS bt THES SUA VE WIRE, SAFETY PIN ANO PROPELLENT CHARGE. 
SHIPPING WEIGHT 


(4) BUM BYITUTA BTANOARO PACKING. 
Y——T.NT- BROKEN OR CHIPPED FROM THE SIDE WALL OF 


wae REE, BURSTING TNE FUZE CAVITY NEED NOY BE REPLACER 


Oeeerree INTO Two EQUAL INCREMENTS 
OF 7 Ls 55% T eRe CONSOLIDATED 
AY 2000 .BS5, PER § SECOND INCREMENT £180 %015- 


peste ee a 1 ARESS ae Nor TO EXCEEL 
REQ IN, PRESSE WITH 11S Dine TER 60+, “£-iRWF-+ 
MAJOR @ 1 4976 - O15 B 


See FILLERNOTE x PITCH © [4455-0079 
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PLUG, CLOSING 
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M REMOVE 5i05/NO Plug REFOeE INS TALciING Fuze Assn. 
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5.18 MAX. 1 one BEFORE ASSEMBUNG CL oOBING 
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60mm Mortar 
part 3 BY CLYDE BARROW 


Piece A - Base Cap - Bottom Section 
= 3.25™0Dx1'' steel plate 
Machine to dimensions shown. Drill a 
.653'' diameter center hole and tap for a 
3/4x10 TPI bolt. Grind or machine the two 
30° bevels as shown, Top bevel is for fin 
clearance. 


Barrel Assembly 


Piece C - Trailer Hitch Ball 
- 1.675" dia Ball w/.75''x 10 TPI 
threaded shaft. 
Cut shaft to 1.0'' long. Drill .089"'dia. 
hole, .25'' deep, in center of shaft end. 
Tap the hole for a 4-40 screw. If shaft 





is hardened, spot anneal end before dril- 
ling and tapping. 





Piece B - Base Cap - Sleeve Section 
- 3.25"0D x 2.625"1D seamless 
steel tubing. 

Cut to length, square and deburr ends. 
Cut 24 TPI in the first 1.75'' of the in- 
side. Grind or machine the 30° bevel on 
the bottom edge as shown. 





A-B - Assembly 

Hammer or press bottom piece into 
sleeve section. Arcweid 360° around the 
60° groove. Grind the weld flush w/sleeve 
surface. Heat treat or case harden com- 
pleted base cap if possible. 


78 PMA 


Piece D - Firing Pin 

Weld a nut in place ona .5'' section 
of 4-40 machine screw and finish piece as 
shown. Harden pin by heating until red 
and quenching in of1 (not water). Polish 
until shiny, reheat until blue and re- 
quench in oil. Install firing pin in 
shaft end of Piece C. Note: Firing 
pins break, so make several extras. Re- 
move broken pins by unscrewing Ball As- 
sembly from the rear of the Basecap. 

Note: Basecap should never be removed 

from Barrel. 





ABTS R 


BARREL 


BASE CAP 


FIRING PIN 





1 ARC WELD 


TRAILER HITCH BALL 





h—§ [976 —ol 


Piece E - Barrel - 2.75''00x2.375"IDx 
25.75" long. 

Material is cold drawn seamless mech- 
anical tubing or similar high quality 
seamless steel tube. Use an inside micro- 
meter and an auto engine cylinder hone to 
enlarge and polish the bore to 2.38''+ 
.005''. This is CRITICAL and is the most 
important operation of the entire pro- 
ject. Inside mikes and cylinder hones 
are available from local equipment rental 
shops. Cut the tube to length, square and 
deburr ends and crown the muzzle (.1875"' 
half round). Thread 1.75'' of the base end 
of the barrel w/24 TPI outside threads. 
Heat treat or case harden the finished 
barrel if possible. This will increase 
strength and reduce wear. Screw the bar- 
rel into the basecap (assembly A-B) .Paint 
the outside of the completed assembly w/ 
olive drab enamel. 


pa ee ee 
— Note:Do Not Paint the Inside of Barrel! 








Barrel Cover - Carrying Strap 

This assembly consists of a leather 
cap that resembles the dice cups used in 
bars, a canvas and leather strap and a 


steel clip. New GI Surplus cover assem- 
blies are available from: 


S & R Co., RD 2,Box 71, Arkport,New 
York, 14807. Price is $1.00 plus shipping. 
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60mm Mortar /part 4 


Baseplate, Bipod & Collar/Buffer Assembly 


INTRODUCTION 

Unlike the GI specs for shell and 
barrel production featured in Issue #2, 
the following part designs and dimen- 
sions are derived from several sources 
and are simplified for ease of construc- 
tion. You should consider these designs 
as general outlines only. Each builder 
will undoubtedly find different materi- 
als and specs more suitable for one or 
more pieces. 

The fifth and final section of this 
series, with all remaining building info 
will appear in.Issue #4. 

SECTION ONE - General Parts Descriptions 


A. Baseplate 
The baseplate is a sheet metal plat- 


form, 12" wide and 10" long. The front 
edge rests on the ground,while the rear 
is elevated approximately 15°.The plate 
intersects the barrel at 55°to 90°, de- 
ao upon barrel elevation. (see fig. 
one 

The upper surface of the baseplate's 
center is a recessed socket with a 
latching collar to accept and retain the 
round base of the barrel, which is free 
to pivot in all directions. When in use, 
the barrel may be adjusted vertically 
from 40° to 85°.Transverse or horizontal 
movement is 5" total, or 2.5" left or 
right of center, as measured at the 
transverse mechanism. The underside of 
the baseplate is fitted with four tri- 
angular feet that dig firmly into the 
ground to stabilize the mortar under 
fire.The front edge carries an addition- 
al row of four smaller feet that aid in 
stability.The four main feet,as well as 
the central socket area, are tied to- 
gether and reinforced with several gus- 
sets and braces. 


B. Bipod 

The bipod consists of two folding tu- 
bular steel legs,hinged at the top and 
fitted with spiked feet at the bottom. 
The feet are provided with wide discs to 
prevent them from sinking into soft or 
muddy ground.The leg hinges are attached 
to the ends of a clevis joint to allow 
adjustment for initial leveling of the 
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Sight assembly when firing on uneven 
ground. Adjustment is made via a turn- 
buckle assembly which links the eleva- 
tion tube to the left bipod leg.Crank 
operated screw mechanisms are provided 
for both vertical and transverse fine 
adjustment. 
C. Clamping Collar-Buffer Assembly 
1S mechanism serves to join the bi- 

pod to the barrel. The assembly consists 
of an sent hinged barrel collar and a 
lower saddle section which houses the 
two buffer or shock absorber mechanisms. 

The upper ends of the buffers attach 
to recesses in top section (yoke) of the 
bipod.The buffers prevent barrel recoil 
from misaligning or damaging the bipod 
assembly. This feature may be omitted if 
desired, as several examples of WWII 
mortars were produced with a rigid 
bipod/barrel connection. 





BASEPLATE 








BOTTOM VIEW > 
Ca a te ee a TEL 






42s 
Baseplate Body-10 or 12 gauge steel, 
10x12 inches. ik 
a. 2.25 diax .125 thick steel disc. 
b. 2.25 00/2.00 IDx2.25 long steel @ 


tubing.Cut on 45°angle after weld- bo EP 


ing disc'"'a'' in place.Weld completed = 
assembly a-b Into baseplate,disc ot | 


to the rear. ~—3 


c. Front Feet (two)- Cut from 1.5x7.0x 
.125 steel sheet.Bend 45°as shown | ie Go. FRONT FEET (2) 
and weld to baseplate and assembly as ; LF 5o a ( 
a-b. ~ °, Oe, AIK hp” Se = ats ey a! “Se be 

d. Rear Feet (two)- Cut from 3.5x7.0x 


-125 steel sheet.Same procedure 
as ''c'!" 





Cont. on pp 116 


DMA 775 


WNd IIT 

















Baseplate-Cont. from pp 115 


e. Brace (four)- 1.0x6.0x.125 steel 


sheet.Weld between legs to form a 
6.0x6.0 box.Weld to both sets of 
legs and underside of baseplate. 


Brace (two)-1.0x3.0x.125 steel. 
Weld to the two side pieces 
la!" and to underside of baseplate 


Rim/Sides (two)-1.25x.50x10. Weld 
to top of baseplate. 


. Rim/Rear (one)-1.25x.50x12. Weld 
to underside of baseplate and to 
rear edges of g. Round off front 
edges to .50 r. 


i. Front Edge/Small Feet-1.25x.5x12. 
Make cut-outs to form four feet 
as shown. Weld completed unit to 

underside of baseplate. 


NOTE: Additional braces may be added 
if desired. Baseplate may also be 
produced as a one piece aluminum 
casting.Make pattern from .1875 
to .25 thick styrofoam sheet. (see 

pg. 120) 
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BASE PLATE. 





Movement / Adjustment Code 


A. 


Elevation - Handcrank A 


B. Leveling - Gross)- Turnbuckle - Leg Clamp B 


see PMA Vol2 ~ ¢, 
#4 D. 


a 
Fs 


see pages 117-118 < . 
l. 


Leveling(Fine)- Turnbuckle C 

Transverse ~- Handwheel D 

Bipod Lock - Pivot Pins E 

Bipod Storage - Retaining Strap F 

Barrel / Bipod Joint ~- Clamping Collar G 
Recoil Absorption - Buffers H 

Barrel / Baseplate Joint - Retaining Collar | 








CLAMPING COLLAR-BUFFER ASSEMBLY 8 
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Clevis Plate -Mild Steei-Make2 
a-,5dia 
b-.25dia 
c-.625radius 
d-.625 
e-.1875dia 
f -.875 radius 
g -.125 thick 


Weld one .245(max.length).5 diameter bolt h-30° 
in center hole of each plate.These act as i~120max 
pivot points for the elevation guide tube. 


PIVOT PIN(2) 
1.75x.5dia tubing 
A25 min. wail 


| 
CATCH PINS(4) 
1125x .1875dia -875 


CME tat bebe press fit in place | 


rere res 
oe ante tee tas 


ve oe 
ote aera roan 


EM HINGE [2] 
YEG) ¥25x1.0x 2625 long 


j-WASHER 1.0 0D/.5 1D/.065 Thick sessed BR 
k-BALL BEARINGS (2) .2 Dia a : - . . Remetl crnccanciranncess! 
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60mm Mortar 
parts by Clyde Barrow 


I Introduction 


This final segment of the 60mm Mortar 
series will cover the following areas: 

Section II Completion of the bipod and 

collar assemblies. 

Section III M-4 Mortar sight. 


If you intend to build a 60mm Mortar 
you should obtain a copy of the Army man- 
ual which contains complete info on setup, 
aiming, firing and maintenance. 


US Army FM 23-85, 60mm Mortar. $5ppd. 
Available from: Arm & Merchant Books, 
1210 J Street, Modesto, CA 95354. 

This firm also carries firing tables, 
plotting charts and similar data related 
to the 60mm Mortar. Contact them for 
more info and prices. 


Please note the two corrections marked 
in Figure One. The area shown is from the 
right side of the section on building the 
Ed. 


yoke/ PMA Vol.2 page 117. 


Figure One 
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II 


Completion of Bipod and 
Collar Assemblies. 


1.-Saddle Collar Latch (See Fig.2) 

a. After hinging the two collar 
halves as outlined in Issue 3, weld one 
.79"x1.0" slotted tab to each half of 
the collar. 

b. Weld two hinge tubes to the bottom 
edge of the lower tab. 

c. Weld a third hinge tube to the 
bottom of the clamp bolt. 

d. Assemble hinged bolt to the lower 
collar assembly. 

e. Construct and install the "tall" nut 
as shown in Fig. 2. 
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Figure Two 
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2.-Elevation Mechanism (Cont. from PMA Vol. 

2/ page 118) 

-Individual Parts Specs (See Fig.3) 

a. Elevation Tube: 1.0"0D - .065 wall 

X 12" long (see Vol.2 pg.118). 

b. Guide Tube: 1.25"0D - .065 wall X 

11.5" long (see Vol.2 pg.118). 

c. Elevation Screw: 5/8" threaded rod 

(5/8 NC X 11 TPI) X 12" long. 

Weld a 5/8" nut in place on the 
screw with 2" of thread exposed beyond the 
nut. 

d. Thrust Washers (2): .65"ID/1.0"0D. 

Washers may be fiber or nylon, ap- 
proximately .1" thick. 

e. Elevation Crank: 5/8 NC threads. 

You may modify an existing crank or 
build one from scratch as shown in Fig.3. 
Crank can be secured with a set screw,pin 
or jam nut. 

-Final Assembly (Fig.4) 

a. Turn elevation screw into the lower 
end of the elevation tube. 

b. Drop thrust washer into the guide 
tube. It should come to rest on the top of 
shoulder welded into the tube's bottom. 

c. Align guide strip on elevation tube 
w/guide slot in the top bushing of the 
guide tube. Slide elevation tube down into 
the guide tube until it rests on the 
thrust washer. 

d. Install a second thrust washer and 
the elevation crank on the screw protrud- 
ing from the bottom of the guide tube. 

e. Elevation tube should move up and 
down freely when crank is turned. Be sure 
to apply grease to all surfaces before 
assembly. 
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3e@ ELEVATION HANDLE 
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3.-Transverse Mechanism (See Fig.5) 
-Individual Parts Specs 

a. Transverse Screw: 5/8" threaded rod 

(5/8 NC X 11 TPI) X 12" long. 

Weld a 5/8" NC nut in place on the 
screw with 8.6" of thread exposed. File a 
groove for shaft collar installation. Groove 
location is determined after test fitting 
the screw in the yoke assembly. 

b. Handwheel: 5/8"NC threads. 

Modify an existing handwheel or build 
one from scratch as shown in Fig.5.(Folding 
handle is optional). 

c. Sleeve: 5/8"ID metal tube. 

Cut to length to fit over screw be- 
tween the yoke and handwheel assemblies. 
(Non-functional/serves as a thread cover 
only.) 

d. Transverse Screw Retainer: 

Use a commercial 5/8"ID shaft collar. 
Collar is secured in place w/set screw that 
fits into a groove cut in the transverse 
screw. 

e. Thrust Washer (2): 

Elevation Screw Assembly. 

-Final Assembly (See Fig.6) 

a. Slip one thrust washer over the end 
of the transverse screw. 

b. Insert screw through the bushing in 
the right leg of the yoke assembly. 

c. Slip on a second thrust washer 
followed by the shaft collar. 

d. Turn the screw into the nut on the 
elevation tube. Continue to turn until the 
tube is about centered on the screw. 

e. Feed the screw into the bushing on 
the left leg of the yoke assembly.Continue 


Same as used in 
(112d) 





FIG 8 - TURNBUCKLE 
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FIG 9 - TURNBUCKLE ‘ 
MOUNT TAB : 






Guide Tube 


until the outer thrust washer is flush 
against the outside of the yoke assembly. 

f. Slide the collar into position and 
mark the screw for cutting the groove.When | 
groove 1s cut, secure the collar in place. 

Additional washers may be used to take 
up any side play in the finished assembly. 

g. Install sleeve and nhandwheel on out- 
side of screw assembly. 

h. Transverse nut should move freely on 
Screw when wheel is turned. 
4.-Coarse/Fine Leveling Adjustments 

a. Leg Clamp (Coarse Adjustment). 

Construct clamp from a block of alu- 
minum aS outlined in Fig.7. Finished clamp 
should hold firmly when tightened and 
should slide freely when loosened. Secure 
clamp to bipod leg w/same screw and "tall" 
nut shown in Fig.2. 

b. Turnbuckle (Fine Adjustment) Fig.8 

Use any commercial turnbuckle that 
measures about 3.5" closed and 5" when ex- 
tended. Secure one end to the leg clamp 
and the other to the tabs on the elevation 
tube. 

c. Turnbuckle Mount Tabs  Fig.9 

Cut two .75" square tabs from 12 
gage steel sheet. Drill one mount hole 
through the center of each tab. The outer | 
edges of the tabs can be ground to a .375" 
radius if desired. Weld the tabs to the 
elevation tube with the mount holes about 
1.5" from the tube bottom. The space be- 
tween the tabs should be sufficient to 
allow insertion of the turnbuckle eye plus 
two washers. 


Fig.7 
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Il The M-4 Mortar Sight Figure 10 


The aiming/firing system for the 60mm 
Mortar is based on the mil. This system, 
described in detail in the field manual,is 
too lengthy to cover here except in the 
most general terms. 
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Fig.10 
Elevation 


Knob Bracket 


Horizontal sight movement is based on 
the circle (360°) which is divided into 
6400 mils. One degree = approx 17.78 mils. 
The M-4 sight moves 150 mils (approx 8.4°) 
both right and left of center. The total 
horizontal movement or deflection is 300 
mils (approx 16.8°). The adjustment dial 
has click stops at 5 mil intervals. Each 
click moves the sight approximately.28°. 

Vertical movement of the M-4 sight is 
measured in degrees of elevation. The ele- 
vation dial moves the sight .25° per click, 
4 clicks = 1°. Elevation adjustment ranges 
from 40° to 90°. 

Two levels are mounted at right angles 
on the sight base. These aid in leveling 
the mortar/sight assembly when aiming. 

The M-4 sight fits into a dovetail 
mount on the left leg of the yoke assembly. 

The viewer on top of the sight may be 
moved up and down by hand to bring it in 
line with target. 

You may be able to find a usable M-4 
sight at a gunshow or surplus store for 
about $15. Several mailorder science sup- 
ply houses used to carry the M-4 sight in 
the early 1970's, but they are apparently 
no longer available. 





Vehicle Armor (Cont.from pp.132) 


IV_- Recently Developed Armor Materials 


B - Flexible (Soft) Armor 


DuPont Kevlar yardage can be used in 
a variety of vehicle armor applications. 


1. Stationary Pads 


These are used under door panels,seat 
backs, headliners and carpeting.The pads 
are considered permanent and are removed 
only for maintenance. 

Construction of armor pads is fully 
outlined in section on Body Armor. 


2. Body Cavity Filler 

Kevlar remanents can be stuffed into 
odd shaped body recesses such as window/ 
windshield pillars, front/rear quarter 
panels and under the dashboard. These 
pieces should be packed into the space as 
tightly as possible and held securely in 
place.Care should be taken to insure that 
the armor filler doesn't interfere with 
any mechanical functions of the vehicle. 


3. Removable Pads 


If the vehicle needs to be armored 
only at certain times,or if additional 
protection is needed for a vehicle that 
is lightly armored,removable armor pads 
can be used.These allow for quick instal- 
lation and removal,as wel] as eliminating 
the need to remove the upholstery and 
carpet for installation. 

Armor pads can be designed to hang 
over the inside of car doors,drape over: 
seat backs or even hang from the tops of 
door frames to serve as removable window 
curtains.Pads should be enclosed in can- 
vas or cotton duck covers to add stabil- 
ity and prevent dirt and abrasion damage. 

To simplify armor placement, grommets 
or quarter-turn fasteners (female half) 
may be installed around the perimeter of 
the cover. 

A large blanket type armor pad can be 
folded and kept in the vehicle. This may 
be wrapped around the target's body when 
protection is needed, both in the vehicle 
and when moving from the car toa building. 
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